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Abstract. Coronary artery ﬁstula (CAF) is a rare
congenital anomaly that can be complicated by
endocarditis, myocardial infarction, or coronary
aneurysms. This article reviews the clinical charac-
teristics and surgical outcome of 10 patients with
CAF in Rajae Heart Center. From 1990 to 2000, 10
patients (age, 6 months to 15 years; mean age,
8.5 years) were diagnosed with CAF by echocardi-
ography and cardiac catheterization. Six were female
and 4 were male. All patients with isolated CAF (9)
were asymptomatic. One patient with associated
anomaly (mitral valve prolapse with severe mitral
regurgitation) had dyspnea on exertion and palpita-
tion. Five ﬁstulas originated from the right coronary
artery—three from the left and two from the left
circumﬂex. Drainage was to the right ventricle (7),
right atrium (2), and pulmonary artery (1). The ratio
of pulmonary to systemic ﬂow ranged between 1 and
1.6. All patients had surgical ligation. In the symp-
tomatic patient, in addition to ligation, mitral valve
replacement was performed. There was no operative
or late death. Follow-up evaluation (range, 1–6 years;
mean, 4.2 years) showed no evidence of recurrent or
residual CAF. Surgical management of CAF is a safe
and eﬀective treatment resulting in 100% survival and
clousure rate.
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Symptomatic coronary artery ﬁstulas (CAFs) have
been associated with substantial morbidity and
mortality at all ages [4, 6–8, 11, 12]. CAFs that have
not been detected or closed in childhood have been
reported to become symptomatic in adulthood be-
cause of chronic volume load and ischemia [6]. Inci-
dental detection of CAFs in asymptomatic patients
has been noted on coronary angiography, but their
clinical signiﬁcance is unclear [9]. Although some
authors recommend elective closure of CAFs
regardless of symptoms [6], others advocate conser-
vative management [3]. This study was performed to
determine the clinical characteristics and surgical
outcome of children with CAFs.
Patients and Methods
Patients
The chart databases of the Department of Cardiology, Shaheed
Rajae Hospital, were reviewed for all patients with the diagnosis of
CAF noted on echocardiography or at catheterization from 1990 to
2001. The study included patients who had isolated CAFs without
any important other cardiac anomaly. Patients with CAFs or
sinusoids associated with congenital cardiac malformation, such as
pulmonary atresia with intact ventricular septum, or mitral stenosis
and aortic atresia were excluded. Patients in whom CAFs were
detected following intracardiac surgery were also excluded. Ten
patients met the inclusion criteria. Patients’ charts were reviewed
for demographic, symptoms, clinical ﬁndings, indication for
echocardiography, associated diagnosis, and radiologic and elec-
trocardiograph (ECG) ﬁndings at presentation. At follow up, evi-
dence of myocardial ischemia, congestive heart failure, and
arrythmias was sought clinically and with electrocardiography.
When performed, surgical or cardiac catheterization reports were
reviewed. Surgical repair was approached via a median sternotomy
and cardiopulmonary bypass (CPB).
Echocardiography
Echocardiograms were performed with available cardiac scanners,
with transducer frequency and focus appropriate for patient size.
The origin, course, and exit site of the ﬁstula were recorded for each
patient. Coronary artery diameter was determined and considered
normal if measurements were within 2 SD of normal controls.
Cardiac Catheterization
Cardiac catheterization data and angiography were reviewed when
available. The origin, course, and exit site of the ﬁstula, right and
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left ventricular end diastolic pressures, pulmonary artery (PA)
pressure, pulmonary-to-systemic ﬂow ratio, and assessment of left
ventricular (LV) function were recorded.
Results
Ten patients had an incidental ﬁnding of a small CAF
detected by echo and angiography. The salient
demographic, clinical, echocardiographic, and out-
come data are summerized in Table 1. The mean age
at diagnosis was 8.5 years (range, 6 months to
15 years). The primary indication for echocardiog-
raphy at presentation was murmur in 9 patients.
Dyspnea on exertion and palpitation in addition to
murmur were noted in 1 patient. This patient, in
addition to CAF, had mitral valve prolapse (MVP)
and severe mitral regurgitation (MR). A systolic
murmur was audible in 6 patients and was assessed as
innocent in all. A continuous murmur, which was
interpreted as a small patent ductus arteriosus, was
audible in 4 patients. No patient had symptoms
suggestive of angina or congestive heart failure.
Associated cardiac abnormality was present in 1 pa-
tient (Table 1). Cardiomegaly was present radio-
graphically in 4 patients. At presentation, 2 patients
had electorcardiographic criteria for biventricular
hypertrophy—1 patient for left ventricular hypertro-
phy and 1 patient for right ventricular hypertrophy.
No patient had abnormal Q wave or ST segment or T
wave changes suggestive of ischemia on EC.
The origin of the CAF was clearly deﬁned by
color Doppler and angiography in 10 patients. The
origin of the ﬁstula was from the right coronary ar-
tery system in 5 patients, from the left coronary ar-
tery in 3 patients, and from the left circumﬂex in 2
patient. Coronary artery dimentions, were normal in
all patients. The ﬁstula drained into the right ventricle
in 7 patients, right atrium in 2 patients, and pulmo-
nary artery in 1 patient. Cardiac catheterization was
performed in all patients. The pulmonary-to-systemic
ﬂow ratio ranged from 1 to 1.6. All patients had
surgical ligation of CAF by cardiopulmonary bypass
and midsternotomy approach. All patients had fol-
low-up from 1 to 6 years (mean, 4.2 years). None had
evidence of recurrent or residual ﬁstula.
Discussion
CAF is a rare anomaly and occurs in 0.2–0.4% of
cases are congenital heart disease. There are new
techniques for closing the CAF, such as transcatheter
embolization techniques using coils, a detachable
balloon, polyvinil foam, and a double-umberella de-
vice. The transcatheter approach is a fairly compli-
cated intervention and requires an experienced
operator and interventional specialist with expertise
in both coronary arteriography and embolization
techniques. Embolization often requires complicated
catheter manipulation as well as selection of various
catheters and wires. In the literature, there are only
case reports and reports of small series [1, 5]. Al-
though there was some experience with patent ductus
arteriosus closure by coil and Amplatzer in our cen-
ter, there was not any experience with CAF clousure
using these devices, therefore, surgical treatment was
performed in all of our patients.
Of the 10 patients who had undergone surgery, 6
were female and 4 were male. In a study from Thai-
land, a female preponderance had also been observed
[14].
In this study, the most common indication for
ECG, as in the Sherwood et al [10] study, was heart
murmur. Most patients in our study, as in that of












origin Exit site Qp/Qs
Follow-up
(years)
1 F 9 CMM 0 NL 0 RCA RV 1.2 3.9
2 F 3.5 CMM + RVH 0 LCX RA 1.3 1.0
3 F 13 SMM 0 NL 0 RCA RV 1.4 4.2
4 F 5 SMM + BVH 0 LCA RA 1.3 2.4
5 F 0.5 SMM + BVH 0 LCX RV 1.6 7.5
6 M 12 SMM 0 NL Q RCA RV 1.4 5.0
7 M 6 CMM 0 NL 0 LCA RV 1.0 5.5
8 M 14 SMM 0 NL 0 RCA RV 1.5 4.0
9 M 7 SMM + NL 0 RCA RV 1.3 6.0
10 F 15 CMM, DOE 0 LVH MR, MVP LCA PA 1.1 5.5
BVH, biventricular hypertrophy; CMM, continuos murmur; DOE, dyspnea on exertion;.F, female; LAD, left axis deviation; LCA, left
coronary artery; LCX, left circumﬂex; LVH, left ventricular hypertrophy; M, male; MR, mitral regurgitation; MVP, mitral valve prolapse;
NL, normal; PA, pulmonary artery; RA, right atrium; RCA, right coronary artery; RV, right ventricle; RVH, right ventricular hypertrophy;
SMM, systolic murmur.
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Sherwood et al [10] and Wang et al [15], were
asymptomatic and most included the isolated form of
CAF, as in the study of Wang et al [15] and that of
Sunder et al [13]. Symptomatic forms were seen more
in patients older than 20 years [1, 10, 15].
Electrocardiography revealed that the most
common changes were ventricular hypertrophy, as
previously reported [14]. The most common ﬁnding
in chest radiography was cardiomegaly, as reported
by Thongtang [14].
In this study, the origin of the CAF was the right
coronary artery in 50% of patients and the left cor-
onary artery in 50% of patients, consistent with other
studies [2, 14, 16], and the exit site in decreasing order
of frequency was the right ventricle, right atrium, and
pulmonary artery, as stated in other reports [2, 13,
15]. However, in some studies the common exit site
was the pulmonary artery [10, 14]. The range of Qp/
Qs in this report was 1–1.6, and that in Thohgtang et
al.’s [14] report was 1.2–1.6.
All patients in this study were repaired surgically
using CPB. There was no mortality, and no residual
shunt was found at the time of discharge from the
hospital.
No abnormal clinical ﬁndings, were encounter in
outpatients during follow-up, which ranged from 1 to
6 years (mean, 4.2 years). This was consistent with
other reports [14, 15].
Conclusion
Early and proper surgical management of CAF is
safe and eﬀective, resulting in 100% survival and
closure rates.
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